Abstract. We present deep, panoramic multi-color imaging of the distant rich cluster A 851 (z = 0.41) using Suprime-Cam on Subaru. These images cover a 27 ′ field of view (∼ 11h −1 50 Mpc), and by exploiting photometric redshifts, we can isolate galaxies in a narrow redshift slice at the cluster redshift. Using a sample of ∼ 2700 probable cluster members (< M * V + 4), we trace the network of filaments and subclumps around the cluster core. The depth of our observations, combined with the identification of filamentary structure, gives us an unprecedented opportunity to test the influence of the environment on the properties of low luminosity galaxies. We find an abrupt change in the colors of faint galaxies (> M * V + 1) at a local density of 100 gal. Mpc −2 . The transition in the color-local density behavior occurs at densities corresponding to subclumps within the filaments surrounding the cluster. Identifying the sites where the transition occurs brings us much closer to understanding the mechanisms which are responsible for establishing the present-day relationship between environment and galaxy characteristics.
Introduction
Clusters of galaxies are continuously growing through the accretion of galaxies and groups from the field. The star formation activity in the accreting galaxies must be quenched during the assimilation of the galaxies into the cluster. This transformation is a key process in creating the environmental dependence of galaxy properties, and may also underpin the observed evolution of galaxy properties in distant clusters [e.g. 1.2] However, the physical mechanism which is responsible for these changes has not yet been identified [3, 4, 5] .
The advent of Suprime-Cam, a revolutionary wide-field camera on the Subaru telescope, has opened a new window in this field. Its 27 ′ field of view can trace the variation of galaxy properties from the cluster cores out to the surrounding field in an attempt to identify the environment where the decline in the star formation in accreted galaxies begins.
Large scale structure
As a first step towards a systematic study of distant clusters with Subaru and Suprime-Cam, we obtained deep (∼ M * + 4) BV RI imaging of the rich cluster A wide-field map of A 851 from our Suprime-Cam BVRI imaging. The field is 11 Mpc on a side. The points identify cluster members based on photometric redshifts. The remaining field contamination is not subtracted. The large and small circles separate the colors of galaxies at the color 0.5 mag bluer than the color-magnitude sequence in B − I, where large ones are in red. The contours indicate the local surface density of the member galaxies, corresponding to log 10 Σ = 1.8, 2.0 (thick) and 2.5 Mpc −2 (after correcting for field contamination), respectively. The thick contour traces the boundary where the color distribution of galaxies changes dramatically. Large scale structure is clearly visible. The overall shape resembles an 'octopus', with a round head and many legs.
A 851 at z=0.4. We constructed an I-band selected sample which contains 15,055 galaxies brighter than I = 23. 4 .
In order to assign cluster membership across our large field and to faint magnitudes, we applied photometric redshift technique [6] to isolate the galaxies in a narrow redshift slice around the cluster redshift. By applying the redshift cut of 0.32 < z phot < 0.48, we can reduce the field contamination by factor 10 at I = 23.4, while keeping most of the cluster members (80%, from the estimate using the spectroscopic members [7] ).
After this photometric redshift selection, it is straightforward to map out the distribution of galaxies which are likely to be associated with the cluster. As shown in Fig. 1 , several large scale structures are visible around the cluster core, comprising many clumps and filamentary extensions coming out directly from the core. Importantly, most of these extensions from the core are aligned with the surrounding subclumps.
The structures identified in this region are qualitatively similar to those seen in cosmological simulations of the growth of clusters which exhibit the filamentary/clumpy substructures on similar scales [e.g. 8] It appears therefore that we are witnessing A 851 as it assembles through the accretion of galaxies and groups along the filaments onto the cluster core from the surrounding field.
Environmental dependence of galaxy properties
By exploiting the striking large scale structure around this cluster, we can investigate the influence of environment on the photometric properties of galaxies. We define the environment for each galaxy using the local surface number density, Σ, of members, calculated from the 10 nearest neighbors. We statistically subtract residual field contamination using a Subaru blank field data [9] .
We divide the density distribution into three regimes as indicated in Fig. 2a . There is a close correspondence between the local density and structure: the high density region corresponds to the cluster core within < ∼ 1 Mpc; the medium density region includes the structures defining the filaments surrounding the cluster; and the low density region comprising the rest of the volume (Fig. 1) .
As shown in Fig. 2a , the color distribution in the high density region is strongly peaked at (V − I) c ∼ 2, the color of an early-type cluster member. However, as we move to lower densities, the distribution becomes dramatically bluer. Notably, this color transition with local density occurs quite abruptly at log 10 Σ ∼ 2, indicating a threshold effect in transforming galaxy properties. The boundary corresponding to this critical density is highlighted in Fig. 1 . Surprisingly, this transition occurs in subclumps well outside the core.
